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PRELIMINARY AMENDMENT 

Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

In connection with the subject patent application, please enter the following 
amendment: 

IN THE SPECIFICATION: 

At page 1 , after the title, please add a new centered heading as follows: 

Field of the Invention 
Page 1, after the first full paragraph, please add a new centered heading as follows: 

Background of the Invention 
Page 2, after the third full paragraph, please add a new centered heading as follows: 

Summary of the Invention 
Page 2, please delete the fifth paragraph and substitute with the following: 



A special aspect of the task of the invention is to provide an apparatus which allows 
for the simplified and improved technical engineering of cold processing and subsequent 
annealing of a metallic billet, and in particular a billet made of or containing aluminum. 
Page 2, please delete the last two paragraphs on that page. 
Page 3, please delete the first fiiU paragraph and substitute with the following: 
The present invention proposes an annealing apparatus for annealing a metallic billet 
which has at least two contact elements made of electrically conducting material which are 
electrically connected to a voltage source and induce an electrical current to flow through at 
least one respective segment of the billet when said billet is guided past to come into contact 
with said contact elements. The contact elements are made of a metal or a metal alloy which 
matches that of the billet's material to such an extent that basically no material from the billet 
diffiises into said contact elements. The contact elements are configured as contact plates. 
Page 3, please delete the second full paragraph and substitute with the following: 
The billet is preferably of a li^t metal or a light metal alloy. A billet made fi-om 
aluminum or aluminum allo> is especially preferred. The contact element material is 
preferably that of the same light metal as is contained in the billet material. It is especially 
preferred when the contact element material is an alloy of the hght metal. 

Page 5, please delete the last fiiU paragraph and substitute with the following: 
The present annealing apparatus is preferably disposed with a cold-processing means 
for processing the billet in cold state whereby it is preferable to draw the billet into the cold- 
processing means. Particularly preferred is the physical positioning of the cold-processing 
means in firont of an annealing path in the material flow direction. It is preferred to have a 
plurality of cold-processing means whereby one or more annealing paths are positioned after 
at least one of the cold-processing means in the material flow direction. 



At page 6y please delete the second paragraph and substitute with the following: 
The billet is preferably moved through the thin oil following the anneahng process. 
Page 6, please delete entire last paragraph with carryover to page 7, and substitute 
with the following: 

It is preferred that the billet is moved in the transport direction from a cold-processing 
means through at least one annealing path and subsequently through a cooling section, 
whereby said cold-processing means is disposed with one or more dies of which a terminal 
die constitutes the last die in the transport direction, hi thus doing, a protective gas 
atmosphere is provided between the terminal die and the preferably oil-employing cooling 
section. 

Page 7, please delete the second full paragraph and substitute with the following: 
It is preferred for the anneahng apparatus to be disposed with a drawing means, 
particularly configured as a draw plate, and which can subject the billet to a force which 
induces the billet to be moved along the transport track at a consistently uniform tension. 
Such drawing means, draw plate respectively, is preferably disposed with a separate motor, or 
a motor which is allocated solely to the drawing means, for driving the drawing means, draw 
plate respectively. 

Page 7, please delete the fourth full paragraph and substitute with the following: 
It is especially preferred to have a regulating device control the rotational speeds of 
the different contact plates such that billet slippage is prevented, and notably also including 
when the billet expands subject to annealing path temperature. Certain predefined parameters 
can in particular be employed for the regulating control such as annealing temperature, or a 
parameter representative of the billet material, the length of the anneahng path, the diameter 
of the billet, etc. 



Page 7, please delete the fifth full paragraph and substitute with the following: 
In a procedure in accordance with the present invention, the contact elements 
employed in the annealing apparatus preferably contain aluminum when a billet containing 
alumininn is to be aimealed in said annealing apparatus. Such contact elements are connected 
to a voltage source such that a billet containing aluminum which comes into physical contact 
with the contact elements as it is passed by, receives an electrical current flow through its 
respective sections between the contact elements which induces a heating of the billet such 
that it is annealed at low stress. 

Page 8, after third full paragraph, please add a new centered heading as follows: 

Brief Description of the Drawings 
Page 8, after description of Fig. 1, please add a new centered heading as follows: 

Detailed Description of the Invention 
Page 8, please delete the sixth paragraph and substitute with the following: 
The aimealing apparatus 10 depicted in Fig. 1 is disposed with a transport track 12 
along which an aluminum-comprising billet 14 can be moved. The aluminum-comprising 
billet 1 4 is drawn through a die 18 arranged at the end of cold-processing means 16. The 
aluminum-comprising billet 14 is then moved through an area provided with protective gas 
20. A part of this area in which the aluminimi -comprising billet 14 is moved through the 
protective gas 20 is an annealing path 22. 

Page 8, please delete the seventh full paragraph and substitute with the following: 
The annealing path 22 is bordered by a first contact plate 24 and a second contact 
plate 26. The first contact plate 24, which is in particular a negative pole, is preferably a draw 
plate able to exert a force on the aluminum-comprising billet 14 so as to move it. 

Page 8, please delete the eighth paragraph and substitute with the following: 



The first contact plate 24 as well as the second contact plate 26 are both connected to 
a voltage source and comprise aliiminum so that the billet positioned respectively at the 
annealing path 22 is heated. The billet is guided by various deflection rollers 28. 
Page 9, please delete the first paragraph and substitute with the following: 
Subsequent to annealing path 22, the aluminum-comprising billet 14 is moved along a 
second annealing path 30 which is bordered by the second contact plate 26 and a third contact 
plate 32. 

Page 9, please delete the third paragraph and substitute with the following: 
The aluminum-comprising billet 14 - already partly through annealing path 30 in the 
present given depiction - is cooled by a thin oil 34 prior to the oil being removed from the 
aluminum-comprising billet 14 by a stripping means, depicted here as die 36. 
IN THE CLAIMS: 

Please delete Claims at top of page and insert We Claim: 

Please delete Claim Nos.l through 19, without prejudice, and substitute the following 
Claim Nos. 20-51: 

20. Annealing apparatus for aimealing metallic billets, comprising at least two contact 
elements made of electrically conducting material which are electrically connected to a 
voltage source and which receive a billet in such a manner that said billet moves relative to 
said contact element and an electric current flows through said billet between said elements, 
and the material of at least one contact element is a metal alloy which is adapted to the 
material of said billet such that substantially no material from said billet diffuses into said 
contact element. 

21 . Apparatus according to claim 20, wherein said billet material is one of aluminum 
and an aluminum alloy and said contact element material is one of aluminum and an 



aluminum alloy. 

22. Apparatus according to claim 20, wherein said billet material is a light metal, and 
said contact element material is made from the same light metal or from an alloy of the same 
light metal. 

23. Apparatus according to claim 20, wherein said billet material is one of aluminxmi 
and an aluminum alloy and said contact element material is one of aluminum and an 
aluminum alloy. 

24. Apparatus according to claim 20, wherein said billet can be moved through said 
annealing apparatus along a predefined transport track. 

25. Apparatus according to claim 20, wherein said contact elements between which 
said billet is contacted for electrical current flow through said billet are produced of 
substantially the same material. 

26. Apparatus according to claim 20, fiirther comprising a plurality of annealing 
paths, wherein one annealing path includes at least two contact elements for receiving a billet 
such that during the movement of said billet, an electrical current can flow through said billet 
between said contact elements and wherein one contact element is encompassed in one or 
more annealing paths. 

27. Apparatus according to claim 20, further comprising at least one guiding memis 
which does not function as contact element under certain circumstances, so that the billet is 
transported along predetermined sections of a transport track through said annealing 
apparatus without said billet being subjected to an electrical current flow in said sections. 

28. Apparatus according to claim 27, wherein said guiding means comprise one of 
deflection rollers and comb rollers. 

29. Apparatus according to claim 20, further comprising of at least one cold- 



processing means through which said billet is drawn, said cold-processing means comprising 
at least one drawing die, wherein the last drawing in said cold-processing means in the 
material flow direction is a terminal die. 

30. Apparatus according to claim 20, wherein at least one predetermined section of a 
transport track for moving said billet through said apparatus is a cooling section in which said 
billet can be cooled. 

31. Apparatus according to claim 30, wherein said billet is moved through a cooling 
medium within said cooling section. 

32. Apparatus according to claim 31, wherein said cooling mediimi is an oil. 

33. Apparatus according to claim 30, further comprising a stripping means disposed 
after said cooling section and adapted to remove coolant from the surface of said billet, the 
stripping means including a drawing die, wherein said stripping means is arranged such that it 
can be cooled or lubricated by said coolant. 

34. Apparatus according to claim 20, wherein said billet is moved through a 
protective gas in at least one predetermined section of a transport track for moving the billet 
through the apparatus. 

35. Apparatus according to claim 20, further comprising a cold-processing means, 
cooling section and a transport track for moving said billet through the apparatus, wherein a 
section of said transport track arranged between said cold-processing means and said cooling 
section is provided with protective gas and wherein an annealing path is arranged on said 
transport track between said cold-processing means and said cooling section. 

36. Apparatus according to claim 20, further comprising at least one drawing means 
for applying a force to said billet to cause said billet to move along a transport track through 
the apparatus. 



37. Apparatus according to claim 36, wherein said drawing means is a draw disc. 

38. Apparatus according to claim 20, wherein said at least two contact elements are 
provided with separate drive meaas. 

39. Apparatus according to claim 38, further comprising a control and regulating 
means which controls said drive means of said contact elements so as to prevent any slippage 
of the billet due to the changing length of said billet. 

40. Annealing apparatus for aluminum-containing billets, comprising at least two 
contact elements made of electrically conducting material which are electrically connected to 
a voltage source and which receive a billet in such a manner that said billet moves relative to 
said contact element and an electric current flows through said billet between said contact 
elements, and the material of at least one contact element is one of alimiinum and an 
aluminum alloy into which substantially no material from said billet diffuses. 

41. Apparatus according to claim 40, wherein said billet can be moved through said 
annealing apparatus along a predejBned transport track. 

42. Apparatus according to claim 40, further comprising a plurality of aimealing 
paths, wherein one annealing path includes at least two contact elements for receiving a billet 
such that during the movement of said billet, an electrical current can flow through said billet 
between said contact elements and wherein one contact element is encompassed in one or 
more annealing paths. 

43. Apparatus according to claim 40, further comprising of at least one cold- 
processing means through which said billet is drawn, said cold-processing means comprising 
at least one drawing die, wherein the last drawing die in said cold-processing means in the 
material flow direction is a terminal die. 

44. Apparatus according to claim 40, wherein at least one predetermined section of a 



transport track for moving said billet bracket through said apparatus is a cooling section in 
which said billet can be cooled. 

45. Method of manufacturing a metallic, low-stress billet comprising the steps of: 
transporting a billet along a transport track, such that said billet comes into contact 

with at least two contact elements, which are connected to a voltage source, in at least one 
predetermined section of said transport track; 

allowing an electrical current to flow through a segment of said billet between said 
contact elements during the transport of said billet; and 

selecting the material of said contact elements to match to the material of said billet, 
such that substantially no embrittlement or difiusion arises between the contact element 
material and the billet material during transport of said billet, or during the flowing of the 
current through said billet; 

wherein the flow of said electrical current through said billet causes said billet to be 
annealed at low stress. 

46. Method according to claim 45, wherein the contact elements are selected to 
contain aluminimi, so as to transport an aluminum-containing billet and to anneal said billet 
at low stress. 

47. Method according to claim 45, further comprising the step of cooling said billet 
following annealing by means of an oil. 

48. Method according to claim 47, further comprising the step of stripping off said oil 
from said billet employing a drawing die. 

Please add the following new claims: 

49. Apparatus according to claim 32, wherein said oil is a thin oil. 

50. Method according to claim 46, wherein the contact elements are selected to 



contain an aluminum alloy. 

5 1 . Method according to claim 47, wherein the oil is a thin oil. 

REMARKS 

The claims have now been reviewed and a substitute set provided so as to conform to 
U.S. practice, but the claims have not been narrowed. The specification has been given 
headings, and an Abstract has been provided on a separate sheet. No new matter has been 
added. 

Attached hereto is a marked-up version of the changes made to the specification and 
claims by the current amendment. The attached page is captioned ''Version with markines to 
show changes made" . 

It is respectfully submitted the apphcation as amended above is now in condition for 
substantive examination on the merits. If any claim or other fees are due by this Amendment, 
please charge our deposit account No. 13-2855. 

Respectfully submitted, 

Bemd Lohmiiller et al, Applicaats 



Date: 




Attorney for AppUcants 

Marshall, Gerstein & Borun 
6300 Sears Tower 
233 South Wacker Drive 
Chicago, Illinois 60606-6357 
Telephone: 312/474-6300 
Telecopy: 312/474-0448 
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Abstract 

An annealing apparatus for annealing metallic billets, particularly for use in annealing 
aluminum-containing billets, comprising at least two contact elements or contact discs made 
of electrically conducting material, the contact elements being connected to a voltage source 
so as to provide electric current flow through the billet as it passes between the two contact 
elements. The material of the contact elements is a light metal, normally aluminum or an 
aluminum-containing alloy, such that the contact element material is matched to the material 
of the billet and diffusion of the billet material into the contact element is substantially 
avoided. 
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VERSION WITH MARKINGS TO SHOW CHANGES MADF 
IN THE SPECIFICATION: 

At page 1, after the title, please add a new centered heading as follows: 

—Field of the Invention- 
Page 1, after the first fiiU paragraph, please add a new centered heading as follows: 

-Background of the Invention- 
Page 2, after the third fiiU paragraph, please add a new centered heading as follows: 

—Summary of the Invention- 
Page 2, please delete the fifth paragraph and substitute with the following: 
-A special aspect of the task of the invention is to provide an apparatus which allows 
for the simpUfied and improved technical engineering of cold processing and subsequent 
annealing of a metallic billet, and in particular a billet made of or containing aluminum.- 
Page 2, please delete the last two paragraphs on that page. 
Page 3, please delete the first fiiU paragraph and substitute with the following: 
-The present invention proposes an anneaUng apparatus for annealing a metaUic billet 
which has at least two contact elements made of electrically conducting material which are 
electrically connected to a voltage source and induce an electrical current to flow through at 
least one respective segment of the billet when said billet is guided past to come into contact 
with said contact elements. The contact elements are made of a metal or a metal alloy which 
matches that of the billet's material to such an extent that basically no material fi-om the billet 
diffuses into said contact elements. The contact elements are configured as contact plates.- 
Page 3, please delete the second fiiU paragraph and substitute with the following: 
-The billet is preferably of a Ught metal or a light metal alloy. A billet made from 
aluminum or aluminum alloy is especially preferred. The contact element material is 
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preferably that of the same Ught metal as is contained in the billet material. It is especially 
preferred when the contact element material is an alloy of the light metal- 
Page 5, please delete the last Ml paragraph and substitute with the following: 
-The present annealing apparatus is preferably disposed with a cold-processing means 
for processing the biUet in cold state whereby it is preferable to draw the billet into the cold- 
processing means. Particularly preferred is the physical positioning of the cold-processing 
means in front of an anneaUng path in the material flow direction. It is preferred to have a 
plurality of cold-processing means whereby one or more annealing paths are positioned after 
at least one of the cold-processing means in the material flow direction.-- 

At page 6, please delete the second paragraph and substitute with the following: 
-The billet is preferably moved through the thin oil following the anneaUng process.- 
Page 6, please delete entire last paragraph with carryover to page 7, and substitute 
with the following: 

-It is preferred that the billet is moved in the transport direction fh)m a cold- 
processing means through at least one anneaUng path and subsequently through a cooling 
section, whereby said cold-processing means is disposed with one or more dies of which a 
terminal die constitutes the last die in the transport direction. In thus doing, a protective gas 
atmosphere is provided between the termmal die and the preferably oil-employing cooUng 
section.— 

Page 7, please delete the second full paragraph and substitute with the foUowing: 
-It is preferred for the anneaUng apparatus to be disposed with a drawing means, 
particularly configured as a draw plate, and which can subject the billet to a force which 
induces the billet to be moved along the transport track at a consistently uniform tension. 
Such drawing means, draw plate respectively, is preferably disposed with a separate motor, or 
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a motor which is allocated solely to the drawing means, for driving the drawing means, draw 
plate respectively.-- 

Page 7, please delete the fourth fixU paragraph and substitute with the following: 
-It is especially preferred to have a regulating device control the rotational speeds of 
the different contact plates such that billet sUppage is prevented, and notably also including 
when the billet expands subject to annealing path temperature. Certain predefined parameters 
can in particular be employed for the regulating control such as annealing temperature, or a 
parameter representative of the billet material, the length of the annealing path, the diameter 
of the billet, etc.- 

Page 7, please delete the Jfiflh full paragraph and substitute with the following: 
-In a procedure in accordance with the present invention, the contact elements 
employed in the annealing apparatus preferably contain alumimmi when a billet containing 
aluminum is to be aimealed in said annealing apparatus. Such contact elements are connected 
to a voltage source such that a billet containing aluminum which comes into physical contact 
with the contact elements as it is passed by, receives an electrical current flow through its 
respective sections between the contact elements which induces a heating of the billet such 
that it is annealed at low stress.— 

Page 8, after third full paragraph, please add a new centered heading as follows: 

—Brief Description of the Drawings- 
Page 8, after description of Fig. 1, please add a new centered heading as follows: 

—Detailed Description of the Invention- 
Page 8, please delete the sixth paragraph and substitute with the following: 
-The annealing apparatus 10 depicted in Fig. 1 is disposed with a transport track 12 
along which an aluminum-comprising billet 14 can be moved. The aluminum-comprising 
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billet 14 is drawn through a die 18 arranged at the end of cold-processing means 16. The 
aluminum-comprising billet 14 is then moved through an area provided with protective gas 
20. A part of this area in which the aluminum-comprising billet 14 is moved through the 
protective gas 20 is an annealing path 22.- 

Page 8, please delete the seventh full paragraph and substitute with the following: 
-The aimealing path 22 is bordered by a first contact plate 24 and a second contact 
plate 26. The first contact plate 24, which is in particular a negative pole, is preferably a draw 
plate able to exert a force on the aluminum-comprising billet 14 so as to move it.— 
Page 8, please delete the eighth paragraph and substitute with the following: 
—The first contact plate 24 as well as the second contact plate 26 are both connected 
to a voltage source and comprise aluminum so that the billet positioned respectively at the 
annealing path 22 is heated. The billet is guided by various deflection rollers 28.- 
Page 9, please delete the first paragraph and substitute with the following: 
-Subsequent to annealing path 22, the aluminum-comprising billet 14 is moved along 
a second annealing path 30 which is bordered by the second contact plate 26 and a third 
contact plate 32.— 

Page 9, please delete the third paragraph and substitute with the following: 
-The aluminum-comprising billet 14 - already partly through annealing path 30 in the 
present given depiction - is cooled by a thin oil 34 prior to the oil being removed from the 
aluminum-comprising billet 14 by a stripping means, depicted here as die 36.— 
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Annealing apparatus 



The present invention relates to an annealing apparatus for the annealing of nnetallic 
billets and especially for the annealing of billets containing aluminum, as well as a 
procedure of manufacturing metallic, low-stressed billets, particularly metallic low- 
stressed billets which contain aluminum, 

A billet in the sense of the present invention is in particular a metallic wire which has 
an integrally-formed cross-sectional area perpendicular to its longitudinal axis or a 
bundle of such metallic wires. 

Subsequent to the cold processing of a metallic billet, and especially after a metallic 
billet has been drawn, structural changes can be observed in said metallic billet, which 
is also especially the case with billets made of aluminum or aluminum alloys. These 
structural changes in particular have an effect of hardening the billet and reducing its 
elongation at rupture. Such structural changes limit the uses for a billet so that a 
feasible measure to remedy same consists in stress-relief annealing of the billet, which 
induces a re-crystallization of its structure. In so doing, the billet is heated employing 
direct resistance heating for engineering and economic reasons. This direct resistance 
heating integrates a section of the billet, respectively one billet segment at a time, into 
an electrical circuit so that an electric current flows through said billet section or 
segment and, due to the electrical resistance of the billet, at least a portion of the 
electrical energy is converted to themial energy, hence heating the billet. 

During resistance heating, respectively annealing, the billet is guided, for example 
continuously, along a plurality of contact plates. Said contact plates are connected to a 
voltage source such that a current can flow through the metallic billet. 

Considerable problems arise when current is transmitted from contact plates to billets 
cx)ntaining aluminum or aluminum alloys. Such problems give rise to having to operate 




these types of devices in a cost-intensive manner and result in the quality of the 
annealed billet not remaining constant over time. 

The inventor is additionally aware that billets made of aluminum or of an aluminum 
alloy are heated in furnaces (furnace or drop annealing) in batch processing. Thus, the 
billets supported on a metallic spool or other metallic carrier are subjected to a 
protective gas atmosphere in an annealing furnace for a period of several hours. 

Such a process necessitates great technical production expenditures as well as being 
energy and cost-intensive and furthermore gives rise to extremely long passage times 
with high process costs and frequently inadequate product quality. 

The inventor is moreover aware that in the production of rods, wire is annealed 
employing a consumptionsly annealing passage process based on a conductive 
principle, although the quality of such products is generally insufficient in this case as 
well. 

It is thus the task of the present invention to provide an annealing apparatus for the 
treatment of a metallic billet, and particularly for the annealing of a billet which 
contains aluminum, as well as a method of manufacturing a metallic, low-stressed 
billet, and most notably a low-stressed billet which contains afumlnum, in which 
electrical current can be transmitted to the billet in an economical and structurally 
simple manner of engineering over short passage times, so that as a result of said 
current flow, at least a section thereof will be heated, whereby the contact elements 
transfenring the electrical current to the billet vwll enjoy a long operating life. 

A special aspect of the task of the invention is to provide a apparatus which allows for 
the simplified and improved technical engineering of cold processing and subsequent 
annealing of a metallic billet, and in particular a billet made of or containing aluminum. 

This task is solved by an annealing apparatus in accordance with claim 1 . 

An inventive process is the object of claims 16 and 18. 



Preferred embodiments of the invention comprise the subject matter of the subclaims. 
The present invention proposes an annealing apparatus for annealing a metallic billet 
which has at least two contact elements made of electrically conducting material which 
are electrically connected to a voltage source and induce an electrical current to flow 
through at least one respective segment of the billet when said billet is guided past to 
come into contact with said contact elements. Said contact elements are made of a 
metal or a metal alloy which matches that of the billet's material to such an extent that 
basically no material from the billet diffuses into said contact elements. Said contact 
elements are configured as contact plates. 

The billet is preferably of a light metal or a light metal alloy. A billet made from 
aluminum or aluminum alloy is especially preferred. The contact element material is 
preferably that of the same light metal as is contained in the billet material. It is 
especially preferred when the contact element material is an alloy of said light metal. 

The voltage source may be a three-phase or a direct current source. 

The annealing apparatus according to the present invention enables the producing of 
annealed billet material made of aluminum or aluminum alloy or the like in a 
technically simple as well as energy and cost-efficient manner,- and most notably - 
particulariy with a high product quality and low waste factor. Furthermore, the present 
invention allows for reduced passage times at lower process costs during the 
manufacture of an annealed billet made of aluminum or aluminum alloy or the like. 

Thus, the present invention can, for example, reduce the number of process steps by 
eliminating the need for a fumace when annealing. Related procedural expenditures are 
likewise eliminated such as an additional spool transport or needing to respool from the 
wire spools used in the furnace to synthetic spools used for transport. Since the present 
invention eliminates the need for lengthy warm-up and continuous heating phases of a 
wire drum in a furnace, it enables an increase in productivity and a shortening of the 
passage times. Additionally, an annealing apparatus in accordance with the present 
invention can be employed very flexibly, having a positive and process-simplifying effect 
when, for example, annealing different sized drums or differing wire materials. 



The quality of an annealed billet produced with the inventive annealing apparatus is 
improved compared to annealed billets produced especially in furnaces. Waste is 
likewise reduced. This can be attributed to the present invention precluding such 
contingencies such as, for example, the wire material sticking to a spool or a wire 
drum during or after furnace annealing treatment and/or frequently continuing an 
undesired re-crystallization during the cooling-down phase. 

The invention also has advantages from an energy-saving point of view since it avoids 
any additional expenditure of wasted energy as arises in furnace annealing with 
respect to, for example, the unnecessary heating of spools or wire drum carriers. 

Moreover, the contact elements of the present invention do not exhibit any significant 
wear. Additionally, the wire surface suffers no damage at the contact points in 
accordance with the present invention. 

Especially preferred is the detachable arrangement of the contact elements, contact 
plates respectively, on the annealing apparatus so that they may be replaced by others if 
another type of billet material is to be heated, respectively annealed In said annealing 
apparatus. ~ - - - — - • . 

The electrical current is preferably transmitted from the voltage source to the contact 
elements by means of brushes or the like. The billet material is preferably moved 
through said annealing apparatus along a predefined transport track through said 
annealing apparatus, whereby especially a guiding means such as deviating or comb 
rollers or the like are hereto provided. Especially preferred are guiding means which do 
not function as contact elements under certain set circumstances so that the billet being 
transported along the transport track is not subjected to an electrical current flow at 
predetermined sections within the annealing apparatus. 

It is preferred to have a plurality of annealing paths arranged along the transport track 
whereby one annealing path is disposed at an area of the transport track where the 
billet, or a portion of the billet, or the segment of the billet presently at this point 
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receives a flow of electrical current as transmitted to the billet by means of the contact 
elements. 



According to a preferred embodiment of the present invention, various different 
annealing paths of differing lengths and/or which allow for the feeding of varying 
electrical current energy to the billet are disposed along the transport track. 

The invention is in this respect advantageous as it enables significantly prolonging the 
operating life of the contact plates, contact elements respectively. Hence the invention 
particulariy enables annealing of an aluminum billet by means of conductive heating, 
respectively direct resistance heating in an economical manner whereby the contact 
5^ elements are not quickly destroyed, for example just after 15 or 30 minutes, 

5| The invention consequently avoids the situation of aluminum from the billet diffusing 
Im into the contact elements which induces intermetallic phases to form in the contact 
^1 elements and cause material embrittlement. Such material embrittlement causes track 

grooves to fomn on the contact elements which in turn can lead to the billet material 
ill Slipping on the contact elements such that frictional wear results and leads to further 
destruction of the contact elements or to damaging of the billet. 
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According to a preferred embodiment of the present invention, the contact elements 
which are positioned at the same annealing path, meaning in particular the contact 
element which functions as a positive pole and the contact element whidi functions as 
its associated negative pole, are made of the same material. 

The present annealing apparatus is preferably disposed with a cold-processing means 
for processing the billet in cold state whereby It is preferable to draw ttie billet into said 
means. Particulariy preferred is the physical positioning of said cold-processing 
means in front of an annealing path in the material flow direction. It is preferred to 
have a plurality of cold-processing means whereby one or more annealing paths are 
positioned after at least one of said cold-processing means in the material flow 
direction- 



A preferred annealing apparatus in accordance with the present invention is provided 
with a cooling section as a part of the transport track in which the billet may be cooled, 
A cooling means or medium is provided for cooling the billet. A billet may be cooled by 
using oil within the cooling section, with a thin oil being hereby especially preferred. 

The billet is preferably moved through said thin oil following the annealing process. 

The use of oil as a coolant is in this respect advantageous since oil prevents the 
formation of oxidation build-up on the surface of a billet or the surface of a billet 
containing aluminum. 

Contingent upon the subsequent use of the billet, when using oil as a coolant, it is 
preferred to use oil which will essentially have no damaging effects on health. 

The use of such an oil is in this respect advantageous because the billet will then be 
safe to use for clips or staples or other such similar articles which may come into 
contact with food. 

The present annealing apparatus is preferably disposed with a stripping or similar 
means for removing any coolant or other residue from the surface of the billet. The 
stripping means is preferably physically positioned after the cooling section in the 
material flow direction. The stripping means is preferably configured as a die. 

The stripping means, which is particularly preferably configured as a die, is preferably 
cooled and/or lubricated with the same cooling oil as used in the cooling means. 

According to an especially preferred embodiment of the present invention, the billet is 
moved through a protective gas atmosphere at predetermined sections of the 
transport track with pure nitrogen in particular being hereto employed as a protective 
gas. 

It is preferred that the billet is moved in the transport direction from a cold-processing 
means through at least one annealing path and subsequently through a cooling 



section, whereby said cold-processing means is disposed with one or more dies of 
which a ternninal die constitutes the last die in the transport direction. In thus doing, a 
protective gas atmosphere is provided between said terminal die and said preferably 
oil-employing cooling section. 

The protective gas atmosphere prevents the formation of oxidation build-up on billets 
and most particularly on billets which contain aluminum. 

It is preferred for the annealing apparatus to be disposed with a drawing means, 
particularly configured as a draw plate, and which can subject the billet to a force 
which induces same to be moved along the transport track at a consistently uniform 
tension. Such drawing means, draw plate respectively, is preferably disposed with a 
separate motor, or a motor which is allocated solely to said drawing means, for driving 
said drawing means, draw plate respectively. 

This allows for catching any possible increases in billet speed due to thermal 
expansion or diameter shrinkage. 

It is especially prefenred to have a regulating device control the rotational speeds of 
the different contact plates such that billet slippage is prevented, and notably also 
including when the billet expands subject to annealing path temperature. Certain 
predefined parameters can in particular be employed for said regulating control such 
as annealing temperature, or a parameter representative of the billet material, the 
length of the annealing path, the diameter of the billet, etc. 

In a procedure in accordance with the present invention, the contact elements 
employed in the annealing apparatus preferably contain aluminum when a billet 
containing aluminum is to be annealed in said annealing apparatus. Said contact 
elements are connected to a voltage source such that a billet containing aluminum 
which comes into physical contact with said contact elements as it is passed by, 
receives an electrical current flow through its respective sections between said contact 
elements which induces a heating of the billet such that it is annealed at low stress. 
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Following annealing, the billet, and most particulariy a billet containing aluminum, is 
preferably cooled by means of an oil, and in particular a thin oil. 

The oil fed to cool the billet is preferably stripped off following the cooling process, 
and most particularly by the employing of a die. 

The present invention encompasses a number of additional exemplary 
embodiments, the description of individual embodiments is not to be considered as 
waived. 

In the following, the invention will be described in greater detail with reference to the 
drawing, which is not to be considered as restricting of the present invention, and 
which shows: 

Fig. 1 shows a schematic partial cut-away view of an exemplary embodiment in 
accordance with the present invention. 

The annealing apparatus 10 depicted in Fig. 1 is disposed with a transport track 12 
along which an aluminum-comprising billet 14 can be moved. Said aluminum- 
cx^rn^ billetj.4 is drgwn through a die 18 arranged at the end of cold-., 
processing means 16. Said aluminum-comprising billet 14 is then moved through 
an area provided with protective gas 20. A part of this area in which said aluminum- 
comprising billet 14 is moved through said protective gas 20 is an annealing path 
22. 

Said annealing path 22 is bordered by a first contact plate 24 and a second contact 
plate 26. Said first contact plate 24, which is in particular a negative pole, is 
preferably a draw plate able to exert a force on said aluminum-comprising billet 14 
so as to move it. 

Said first contact plate 24 as well as said second contact plate 26 are both connected 
to a voltage source and comprise aluminum so that the billet positioned respectively at 
said annealing path 22 is heated. The billet is guided by various deflection rollers 28. 



Subsequent to annealing path 22, said aluminum-comprising billet 14 is moved along 
a second annealing path 30 which is bordered by said second contact plate 26 and a 
third contact plate 32, 

Contact plates 32, 24 have the identical potential, which differs from the potential of 
contact plate 26. 

Said aluminum-comprising billet 14 - already partly through annealing path 30 in the 
present given depiction - is cooled by a thin oil 34 prior to said oil being removed from 
said aluminum-comprising billet 14 by a stripping means, depicted here as die 36. 

Annealing apparatus 10 is further disposed with a second draw plate which applies 
such a force on said aluminum-comprising billet 14 so as to move it. 



Claims 



Annealing apparatus for the annealing metallic billets (14), especially for the 
annealing of aluminum-comprising billets (14), comprising at least two contact 
elements such as contact plates (24, 26, 32) made of electrically conducting 
material which are electrically connected to a voltage source and which receive a 
billet (14) In such a manner that said billet (14) moves relative to said contact 
elements and an electric cunrent flows through said billet (14) between said 
contact elements 

characterized in that 

the material of at least one of said contact element is of a metal alloy which 
matches that of the material of said billet (14) to such an extent that substantially 
no material from said billet (14) diffuses into said contact element. 

Annealing apparatus particulariy according to one of the preceding claims, 
characterized in that 

said billet material is a light metal, preferably aluminum, and said contact element 
material is made from the same said light metal or from an alloy of the same said 
light metal. 

Annealing apparatus particulariy according to one of the preceding claims, 
characterized in that 

said billet (14) can be moved through said annealing apparatus (10) along a 
predefined transport track (12). 

Annealing apparatus particulariy according to one of the preceding claims, 
characterized in that 

said contact elements between which said billet (14) can be connected such that 
an electrical cun-ent flows through said billet (14) between said contact elements 
are substantially produced of the same material. 



Annealing apparatus particularly according to one of the preceding claims, 
characterized in that 

same is provided with a plurality of annealing paths (22, 30), whereby an 
annealing path (22, 30) has at least two contact elements for receiving a billet (14) 
such that during the movement of said billet (14), an electrical current can flow 
through said billet (14) between said contact elements and whereby a contact 
element is encompassed in one or more annealing paths (22, 30). 

Annealing apparatus particularly according to one of the preceding claims, 
characterized in that 

same is provided with at least one guiding means such as deviating rollers (28) or 
comb rollers or the like which do not function as contact elements under certain 
set circumstances so that the billet (14) can be transported along predetemiined 
sections of said transport track (12) through said annealing apparatus (10) without 
said billet (14) being subjected to an electrical current flow at said sections. 

Annealing apparatus particularly according to one of the preceding claims, 
characterized in that 

same is provided with at least one cold-processing means (16) through which 
said billet (14) is drawn, whereby said cold-processing means (16) is disposed 
with preferably at least one die (18) and whereby the last die (18) in said cold- 
processing means (16) in the material flow direction is a terminal die. 

Annealing apparatus particularly according to one of the preceding claims, 
characterized in that 

at least one predetermined section of said transport track (12) is a cooling section 
in which said billet (14) can be cooled. 
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9. Annealing apparatus particularly according to claim 8, characterized in that 
said billet (14) is moved through a cooling medium within said cooling section 
which is preferably an oil (34), particularly preferably a thin oil (34). 



10. Annealing apparatus particularly according to one of claims 8 or 9, 
characterized in that 

same is provided with a stripping or similar means able to remove a coolant or the 
like from the surface of said billet (14) and which in particular is provided with a 
die (36), whereby said stripping means Is preferably arranged such that it can be 
cooled and/or lubricated by said coolant. 



1 1 . Annealing apparatus particularly according to one of the preceding claims, 



characterized in that 

said billet (14) is moved through a protective gas (20) or the like in at least one 
predetermined section of said transport track (12). 

12. Annealing apparatus particularly according to one of the preceding claims, 
characterized in that 

said transport track (12) for said billet (14) extends through a cold-processing 
means (16) as well as through a cooling section, whereby a section of said 
transport track (12) arranged between said cold-processing means (16) and said 
cooling section is provided with protective gas (20) or the like and whereby an 
annealing path (22, 30) is preferably arranged on said transport track (12) 
between said cold-processing means (16) and said cooling section. 



Annealing apparatus particularly according to one of the preceding claims, 
characterized in that 

same is provided with at least one drawing means, such as a draw plate or the 
like, which can subject the billet (14) to a force which induces said billet (14) to be 
moved along the transport track (12). 

Annealing apparatus particularly according to one of the preceding claims, 
characterized in that 

at least two and preferably all contact plates (24, 26, 32) are provided with 
separate drive means. 

Annealing apparatus particularly according to claim 14, characterized in that 
same is provided with a control and/or regulating means which controls said 
drive means of said contact plates (24, 26, 32) so as to prevent any slippage of 
billet (14) in consideration of changing length of said billet (14), 

Method of manufacturing a metallic, low-stress billet (14), particulariy a low-stress 
billet (14) containing aluminum, comprising the following steps: 
transporting a billet (14) along a transport track (12), and notably in such a 
manner that said billet (14) comes into contact with at least two contact elements, 
which are connected to a voltage source, In at least one predetermined section of 
said transport track (12) such that an electrical current flows through a segment of 
said billet (14) between said contact elements during the transport of said billet 
(14), whereby the material of said contact elements is selected and/or matched to 
the material of said billet such that essentially no embrittlement and/or diffusion 
between the contact element material and the billet material will occur during 
transport of said billet (14) and/or during the flowing of the current through said 
billet (14), whereby the flow of said electrical current through said billet (14) 
induces said billet (14) to be annealed at low stress. 



Method according to claim 16, comprising the step of selecting contact elements 
which contain aluminum, and in particular an aluminum alloy, so as to subsequently 
transport an aluminum-comprising billet (14) such that said billet (14) is annealed at 
low stress. 

Method for manufacturing a low-stressed billet (14), when embodied with the 
features of claim 14 or claim 15, comprising the step of cooling said billet (14) 
following annealing by means of an oil (34), preferably a thin oil. 

Method according to claim 18, comprising the step of stripping off said oil (34) 
from said billet (14), and in particular by means of a die (36). 



Abstract 



An annealing apparatus is provided for annealing metallic billets, particularly for 
use in annealing aluminum-containing billets. The apparatus comprises at least two 
contact elements or contact discs made of electrically conducting material. The 
contact elements are coimected to a voltage source so as to provide electric current 
flow through the billet as it passes between the two contact elements. The material 
of the contact elements is a light metal, normally aluminum or an aluminum- 
containing alloy, such that the contact element material is matched to the material of 
the billet. In this manner, diffusion of the billet material into the contact element is 
substantially avoided. 
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-Second Joint inventor, if any 
Rainer Ypctewaur 


Citizenship 
German 
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Residence Address - Streei 
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m ^ APPLICABLE RULES ANT) STATOTES 

37 CFR ]J(i<<^^UTy OfD^LOSURE - INFORMATION' MATERIAL TO PATENTABIUTr (Applicable Portion] 

(a) A patent by its very iuture is affected with a public interest. The public interest is best served, aud the most 
effective patent examinauon occurs when, at the time an application is being examined, ihe Oftice awure of and evaluates jhe 
teachings of ali information material to patentability. Eacii individual associated with die filing and prosecurion ot a patent 
application bus a duty of candor and good taitb in dealing widi the Office, which includes a duty to disclose to the Office all 
mfonnaiioo ktiown lo that individual to be material to patentability as defined in this section. The diity to disclose information 
exists mih respect to each pending claim until the claim is canceled or withdrawn from consideiadon, or the application becomes 
abandoned. Infozmauon maieriai to die patentability of a claim diat is canceled or wididrawn from consideradon need not be 
submitted if the intbrmation is not material to die patentability of any claim remaining under consideradonin the application. There 
is np duty to submit information which is not material to the patentcibility of any exisung claim. The duty to disclose all information 
known to be material to patentability is deemed to be satisfied if all inrbrmaiion known to be material to patentability of any claim 
issued in a patent was cited by the Office or submitted to the Office in the mamier prescribed by §§ 1 ,97(b)-f d) and 1 .98. However, 
no patent will be granted on an application in coimecdon widi which fraud on die Office was practiced or attempted or the duty of 
disclosure was violated through bad faith or intentional misconduct. The Office encourages applicants lo carcftiiiy exantinc: 

(1) prior art cited in search reports of a foreign patent office in a counterpart upplication, and 
_ f2) die closest information over which individuals associated Jidth the tiling or prosecution of a patent 

application believe any pending claim patentability defines, to make sure that any material information 
comained dierein is disclosed to the Oftice. 

Informadon relating to die following tactual simadons enumerated in 35 USC 102 and 103 may be considered material xmder 37 
CFRl.S6(a). . 

35 US.C 102, CONDITIONS FOR RATENTABIUTY: NOVELTY AND LOSS OF RIGHT TO PATENT 
A person shall be entided to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication 
in Ihis or a foreign country, before the invention thereof by the applicant for patent, or 

(b) die invention was patented or described in a printed publication in this or a foreign country or in public use 
or on sale in diis countr}% more than one year prior to die date of the application for patent in die United States, or 

(c) he has abandoned the invention, or 

(d) the invention was first patented or caused lo be patented, or was the subject of an inventor's certificate, by 
die applicant or his legal represeniatives or assigns in a foreign counfr}' prior lo die date of the application for patent in diis countey 
on an application for patent or inventor's certificate fded more than twelve months before the filing of the application in the United 
States, or 

f e) die invention was described in a patent granted on an appiicanon for patent by anodier filed in the United 
States before die invention diereof by die appUc;ant for patent, or on an international application by another who has fulfilled the 
requirements of paragraph (1), (2), and (4) of section 371(c) of diis title before the invention diereof by die applicant for patent, 
or 

i f) he did nor himself invent the subject matter sought to be patented, or 

(g) before the applicant's invention diereof the invention was made in dtis country by another who had not 
abandoned, suppressed, or conceaied it. In detertrdning priority of invention there shall be considered not only the respective dates 
of conception and reduction to practice of the invention, but also the reasonable diligence of one who was fiist to conceive and last 
to reduce to practice, from a time prior to conception by die odier. 

35 U-S.a 103. CONDITIONS FOR PATENTABILITY; NONOBVIOUS SUBJECT MATTER (Applicable Portion) 

A patent may not be obtained diough die invention is not identicailv disclosed or described as set fordi in section 
1 02 of diis tide, if the ditTerences between die subject matter souidit to be patented and the prior art are such that the subject matter 
as a whole would have been obvious at the time the invention wa.s made to aperson having ordinary skill in the an to which said 
subject matter pertains. Patentability shall not be negatived by the maimer in which the invention was made. 

Subject matter developed by anothexperson, which qualifies asprior an only under subsection (f) or (^> of section 
102 of this tide, .^hall not preclude patentability under diiii section where die subject matter and the claimed invention were, at die 
rime die invention was made, owned by die same person or subject to an obligation of assignment to the same person. 

35 1LS.C 112, SPECIFICATION (Applicable Pomon) 

The specification shall contain u written description of the invention, and of die maimer and processof making 
and using it, in such full, clear, concise, and exact terms ai« to enable any per^'oo skilled in the art to wiilch it pexralns, or with which 
if is most nearly connectedvto make and use die same, and shall set fordi die best mode contemplated by die inventor of canying 
our bLs invention. 



